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INTRODUCTION

In response to the need for incorporating quantified and spatially explicit measures of social
values into ecosystem services assessments, the Rocky Mountain Geographic Science Center
(RMGSC), in collaboration with Colorado State University, developed a geographic information
system (GIS) application, Social Values for Ecosystem Services (SolVES). With version 2.0
(SolVES 2.0), RMGSC has improved and extended the functionality of SolVES, which was
designed to assess, map, and quantify the perceived social values of ecosystem services. Social
values such as aesthetics, biodiversity, and recreation can be evaluated for various stakeholder
groups as distinguished by their attitudes and preferences regarding public uses, such as
motorized recreation and logging. As with the previous version, SolIVES 2.0 derives a
quantitative, 10-point, social-values metric, the Value Index, from a combination of spatial and
nonspatial responses to public attitude and preference surveys and calculates metrics
characterizing the underlying environment, such as average distance to water and dominant
landcover. Additionally, SolVES 2.0 integrates Maxent maximum entropy modeling software to
generate more complete social value maps and to produce robust statistical models describing the
relationship between the social values maps and explanatory environmental variables. The
performance of these models can be evaluated for a primary study area, as well as for similar
areas where primary survey data are not available but where social value mapping could
potentially be completed using value-transfer methodology. SolVES 2.0 also introduces the
flexibility for users to define their own social values and public uses, model any number and type
of environmental variable, and modify the spatial resolution of analysis. With these
enhancements, SolIVES 2.0 provides an improved public domain tool for decisionmakers and
researchers to evaluate the social values of ecosystem services and to facilitate discussions
among diverse stakeholders regarding the tradeoffs among different ecosystem services in a
variety of physical and social contexts ranging from forest and rangeland to coastal and marine.

SolVES 2.0 was developed using VB.NET and is packaged as a custom toolbar for ESRI®"
ArcGIS 9.3 GIS software. It requires the Spatial Analyst Extension for working with grid-based
data. SOlIVES 2.0 was developed and tested on systems running Microsoft® Windows 7
Enterprise Edition but should function with any operating system supported by ArcGIS 9.3.
SolVES 2.0 also requires the installation of Maxent maximum entropy modeling software,
version 3.3.3e. Lastly, the computer must also run the .NET Framework and Java. Processing
time will vary depending on factors such as the computer’s processor speed, the spatial
resolution and extent of the study area, and the number of variables selected for analysis.

This tutorial provides step-by-step instructions to install SoIVES 2.0 and to complete practice
exercises using the available sample data. It is meant to quickly provide some hands-on
experience using SolVES 2.0. For more detailed information regarding SolVES 2.0, including its
design, functionality, data requirements, and troubleshooting, please refer to the SolVES,
Version 2.0 User Manual available for download at solves.cr.usgs.gov.

! Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the
U.S. Government.
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DISCLAIMER

Please be advised that SolIVES 2.0 is applied at your own risk. The U.S. Department of the
Interior, or the system authors cannot assume responsibility for system operation, output,
interpretation, or use.

SolVES 2.0 is a tool for mapping and analyzing social survey response data. It is not a tool
designed for the collection of survey data, nor is any survey attached to SolVES 2.0. Any survey
or survey response data referred to in the SolVES 2.0 documentation, sample data, or
publications is the work and responsibility of the persons or groups who developed and
conducted that survey. Please note that before a Federal agency may collect information or
sponsor a collection of information, the Paperwork Reduction Act (PRA) requires approval from
the Office of Management and Budget (OMB). Any Federal agency or sponsored program
interested in developing and conducting a survey for use with SolVES 2.0 is wholly responsible
for submitting an Information Collection Request (ICR) to OMB.
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INSTALLATION

Installation requires the user to have administrative privileges on their computer.

Special SolVES 2.0 Installation Instructions for Microsoft Windows Vista and
Windows 7

If the installation is made on a computer running Windows Vista or Windows 7, the
following steps may be necessary prior to completing the General Installation Instructions.

1. Open the Control Panel.

2. Search for “uac”.

l PR =
- - ——
@C)=|@ » ContralPanel » A L x

"V Action Center

) Change User Account Control settings

[

(@ Search Windows Help and Support for "uac
|
| I
|
I I
(|

i

I I

3. Select Change User Account Control settings from the search results.
4. Note the original position of the slide bar for restoring the setting later, and then move the
slide bar down to “Never notify”.

18] User Account Control Settings o o[ e S

Choose when to be notified about changes to your computer

User Account Control helps prevent potentially harmful programs from making changes to your computer.
Tell me more sbout User Account Control settings

Always notify

Never notify me when:

®  Programs try to install software or make changes to
my computer

®  Imake changes to Windows settings

@ Mot recommended. Choose this only if you need to
use programs that are not certified for Windows 7
—ca- because they do not support User Account Control.

Never notify

FyloK Cancel
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5. Select OK.
6. Restart the computer.

7. Be sure to restore the original User Account Control settings after completing the SolVES
2.0 installation. (This may also require a computer restart.)

General SolVES 2.0 Installation Instructions
Complete the following steps to finish the SolIVES 2.0 installation process.

Uninstall any previous version of SolVES.

Download the SolVES_V2.zip file from the SolVES website http://solves.cr.usgs.gov and
place it in a temp directory on the computer.

3. Unzip the file to the temp directory.
4. Run the solvesV2_setup.msi installation file by double clicking on the file.
5. Click Next on the Welcome to the solvesV2_setup Setup Wizard screen.

ﬁ solvesV2_setup .

Welcome to the solvesV2_setup Setup Wizard

The installer will guide you through the steps required to inztall zobvesV2_setup on your computer.

WARNING: Thiz computer program iz protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximurm extent possible under the law.

Cancel < Back
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6. On the Select Installation Folder screen, use the default folder or select another.

e I ===

Select Installation Folder

The installer will install solves\V2_setup ta the following falder.

Tainstall in this folder, click “Mext". To install to a different folder, enter it below or click “Browse".

Folder:

C:\Program Files [+86]\Microsofthsolvesv2_setuph Browse...

Install solvesV2_setup for yourself, or for anyone who uses this computer:

) Just me

Cancel ] ’ < Back ] [ MNext > ]

7. Select the radio button next to “Everyone”.
8. Click Next on the Select Installation Folder screen.
9. Click Next on the Confirm Installation screen.

TR

Confirm Installation

The installer is ready to install solves'2_zetup on wour computer.

Click "Mext" to start the installation. |

Cancel ] ’ < Back ] [ Mext » ]
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10. Wait while the tool is being installed.

e oo =t

Installing solvesV?2_setup

solvesV'2_ setup is being installed.

Pleaze wai...

11. Click Close on the Installation Complete screen after the tool has been installed.

TR

Installation Complete

zolvesy'Z_zetup haz been successfully inztalled,

Click "Close" to exit.

Please use Windows Update to check for any critical updates to the NET Framework.

Cancel < Back
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Adding the SolVES 2.0 Toolbar to ArcMap

1. Open ArcMap.
2. Choose Tools -> Extensions from menu.
3. Click on “Spatial Analyst”.

Extensions o S|

Select the exdensions you want to use.

30 Anahyst

ArcScan

Data Interopersbility

Geostatistical Analyst

Maplex

Metworlc Anahyst

Publisher

Schematics

Survey Analyst
Survey Editor
Cadastral Editor

Tracking Anahyst (License nat available)

¥Tools Pro

~0RO00000000

00

Description:

Spatial Analyst 5.3
Copyright ©1533-2009 ESRI Inc. All Rights Reserved

Provides spatial analysis tools for use with raster and feature data.

About Bdensions

Close the Extensions form.
Choose Tools -> Options from menu.
Select the Geoprocessing tab.

N o g ok

Under General, be sure the checkbox next to “Overwrite the outputs of geoprocessing
operations” has been checked.
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e -

Raster | CAD | TableOfCortents |  Data Inteopersbity |
General | Data View I Layout View Geoprocessing | Tables
—General

¥ Overwrite the outputs of geoprocessing operations:

¥ Log geoprocessing operations to a log file

—My Toolboxes

Spedify the location of the ‘My Toolboxes' folder:

CiWsers\besherrouse-priappData\Roaming \ESRIVArCTo E.”'l

Reset |

— Environment Settings
Change the current environment settings. e |
—ModelBuilder

[ When connecting elements, display valid parameters when
more than one is available.

—Results Management

Keep results younger than: I 2 Weeks vl

—Display f Temporary Data
[~ Add results of geoprocessing operations to the display

[T Results are temporary by defaulk

QK I Cancel Apply

8. Choose Tools -> Customize from menu.

9. Click on SolVES Toolbar. The toolbar listing may be followed by a numeral 1 or 2 but
this should not impact the installation.

e N
Toolbars |Qommand5 | Options |

Toolbars:

[ Representation -
] Route Editing

] Schematic Renane... |

] Schematic Editor

[ Schematic Network Analyst Delete |

SolVES Toolbar 2

New...

[ Spatial Adjustment Reset...

Keyboard... | Addfromfie... | Cose |

10. Close the Customize form.
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11. The SolVES toolbar will be added to ArcMap.
12. Place the tool in the menu area of ArcMap.

= -
Fie 6 Yiw Jockmars mert Selection Tooks Window Help
DEEa a * BT Y= i | soves -

Maxent Maximum Entropy Modeling Software Installation Instructions

Maxent maximum entropy modeling software is freely available for educational and

research activities; however, it is not authorized for redistribution by its users. Maxent must be
downloaded directly from the Maxent website www.cs.princeton.edu/~schapire/maxent/. The
website also contains various links to additional information regarding Maxent. After navigating
to the website, complete the following steps:

1.

Follow the website instructions to download Maxent version 3.3.3e. This is not the
current version of Maxent, but an archived version.

Return to the location of the unzipped SolVES 2.0 download file and copy the three
downloaded Maxent files (maxent.bat, maxent.jar, and readme.txt) into the Maxent folder
contained within the SolVES root directory.

Data Installation

1.

3.
4.

Copy the SolVES root directory to a local directory that will serve as the SolVES 2.0
home directory.

Download the sample file geodatabases containing data for the Pike and San Isabel
National Forests and Grand County, Colorado, from the SolVES website
http://solves.cr.usgs.gov.

Unzip the downloaded sample data file.

After downloading and unzipping the sample file geodatabases, select one of the
SolVES.gdb files (based on the exercise to be completed) and copy it into the Data folder
contained within the SolVES root directory.
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EXERCISE #1: USING THE ANALYZE SURVEY DATA AND VIEW
RESULTS TOOLS

For this exercise, copy the SolVES.gdb file containing the Pike and San Isabel National Forests
sample data to the Data folder in the SolVES root directory. The Analyze Survey Data tool will
use social survey data collected for the Pike and San Isabel National Forests to analyze aesthetic
and recreation values for survey respondents opposed to motorized recreation in the Forests. The
View Results tool will then be used to generate a map layout for aesthetic value.

1. Select Project Setup and New SolVES Project from the SolVES toolbar.

SolVES =

Project Setup 4 Mew SolVES Project [

Analyze Survey Data P
Transfer Values [ g

View Results bk

The following screen will appear.

project setup. — e >

SolVES
. i =

Social Values for Home Directory |

| Ecosystem Services .

| Project Name \

|

| AGIs Application for A ing. Mapping.

| and Quantifying the Social Values of Value Map Background | ~|

I Ecosystem Services

|

|

Locator Map Boundary | JE | ‘

OK | Cancel |
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2. Navigate to wherever the SolVES root directory is located to set the Home Directory.

= [ = |
SolVES
Social Values for =
B - &%, Local Disk (C:)
Ecosystem Services 4y Local Disk (0%
|, condor
A GIS Application for Assessing. M: 1 MaxEnt
and Quantifying the Social Values 4| | SolvES| ;I
Ecosystem Services > B Data Data
. Doc ;I
. Maxent
<[
[ Make New Folder | OK | Cancel |

3. Enter the Project Name “Pike and San Isabel National Forests”.
4. Leave “HILLSHADE” as the default Value Map Background.
5. Leave “STATES” as the default Locator Map Boundary.

e ]
SolVES
Social Values for Home Directory DASIVES =

Ecosystem Services

Project Name Pike and San Isabel Mational Forests

A GIS Application for Assessing, Mapping.
and Quantifying the Social Values of Value Map Background  [HiLishape -
Ecosystem Services

Locator Map Boundary [sTATES ™

caro

6. Select OK.
7. Select the Analyze Survey Data tool from the toolbar.

J |50I‘H'ES 7 ‘

Project Setup b
Analyze Survey Data P Analyze Survey Data |
Transfer Values bk
Wiew Results bk

8. Select the radio button next to By Survey Subgroup Across Social Value Types.
9. Select “Motorized Recreation” from the Public Use dropdown list.
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10.
11.

12.
13.
14.
15.
16.
17.

Select “Oppose or Strongly Oppose” from the Attitude or Preference dropdown list.

Enter 450 into the Output Cell Size field. (This value is determined from the survey map

scale).

Leave the default Search Radius value as 4500.

Leave the default Buffer Study Area as No.

Leave all of the Environmental Layers selected.

Select “Categorical” from the dropdown list next to LANDFORM.
Select “Categorical” from the dropdown list next to LULC.

Select OK.

, :
e S SR

Environmental Layers
Must select at least one. Designate any categorical variables.

Value Comparison Type

ELEV Continuous -

@ By Survey Subgroup Acraoss Social Value Types LANDFORM Categorical h
SLOPE Continuous -

Leave Public Use and Attitude or Preference blank to analyze results from all surveys. DTW Continuous -

. DTR Continuous -

Public Use [Mumnzed Recreation '] LULC Categorical -

Attitude or Preference [OPPOSE or Strongly Oppose vl

© By Social Value Type Across Survey Subgroups

Social Value Type

Output Cell Size 450 meters Search Radius 4500 meters l

Select/Deselect All
Buffer Study Area @ No O Yes Width meters
L

Executing: Statistics "D:A\SolVES\Seratch'\Pike and San Isabel National Forests\Motorized Recreation_OPPOSEScratch gdb\WAL_ALLOC_VIEW" "D:\SolVES\Scratch'\Pike and San Isabel «
National Forests\Motorized Recreation_OPPOSE\Scratch.gdb\VALUE_ALLOCATION_SUM" "VALUE_ALLOCATION.AMOUNT SUM" VALUE_ALLOCATION VALUE_IDStart Time: Mon Jan
30 10:50:28 2012Executed (Statistics) successfully.End Time: Mon Jan 30 10:50:29 2012 (Elapsed Time: 1.00 seconds) m
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After a few minutes, the following screen will appear.

a-' Analyze Survey Data (2)

Social Value Types or Survey Subgroups

Must select at least one.

Average Nearest Neighbor Statistics

R Ratio: less than 1 indicates clustering. equal to 1
indicates randomness, greater than 1 indicates dispersion

=)

(—

| N_COUNT | R_RATIO ‘ Z_SCORE |
I Aesthetic 265 0512476 -15.182738 -
Biodiversity 14 0571138 -2.759945
Cuttural S 1147337 1.64355
Economic 15 1.348133 2579421
Future 125 0.537919 -5.883347 =
Historic 37 1089233 1.04536
Intrinsic 64 0633325 5611794
Leaming 37 0.986181 0.160811
Life Sustaining 128 0.643329 -7.706765
Recreation 144 0624079 8629948 il
l Select/Deselect All OK ] l CANCEL l

18. Deselect all items in the list by selecting Select/Deselect All.
19. Select the checkboxes next to Aesthetic and Recreation.

20. Select OK.
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Social Value Types or Survey Subgroups

Must select at least one.

Average Nearest Neighbor Statistics

R Ratio: less than 1 indicates clustering, equal to 1
indicates randomness, greater than 1 indicates dispersion

N_COUNT |R7RATIO ‘zfscom;

PROCESSING STARTED 1/30/2012 1:23:54 PM

Aesthetic 265 0512476 -15.182738 A
[[] Biodiversity 14 0571138 -2.759945

] Cutural 34 1147337 164355

[] Economic 15 1.348133 2579421

[E] Future 125 0537919 -9.883347 E
[7] Historic 37 1089233 1.04536

[ Intrnsic 84 0633325 5611794

[] Leaming 37 0.986181 0.160811

[] Lfe Sustaining 128 0.643929 7.706765
Recreation 144 0.624079 -8.629948

| Select/Deselect Al oK CANCEL

For a few minutes during processing, the Maxent user interface will be partially visible behind

the above screen. Do not attempt to interact with the Maxent user interface because it may cause
SolVES 2.0 to malfunction. After several minutes, the tool will finish processing and an empty
ArcMap document will be visible. Now it is time to review some of the results produced by the

Analyze Survey Data tool.

1. Select the View Results tool from the toolbar.

J |50I‘u’E5 ] ‘

View Results ‘

Project Setup »

Analyze Survey Data P
Transfer Values F
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The following screen will appear.

ol View Results | m— - . l":' (S |
Home Directory D\SolVES e
F'rOjECl Name Pike and San lsabel Mational Forests -

Social Value Type or
Survey Subgroup

Value Layer Name
Value Map Background  HILLSHADE -

Locator Map Boundary  sTates -

2. Leave the existing Home Directory, Project Name, Value Map Background, and Locator
Map Boundary values as they are.

3. Select “Motorized Recreation OPPOSE” from the Social Value Type or Survey
Subgroup dropdown list.

4. Select “Aesthetic” from the Value Layer Name dropdown list.
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i )

Home Directory D:\SolVES

PrOject Name Fike and San |sabel Mational Forests

Social Value Type or Matorized Recreation_OPPOSE
Survey Subgroup

Value Layer Name

Value Map Background  HILLSHADE

Locator Map Boundary ~ sTaTes

5. Select OK.
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A map layout is generated showing aesthetic value across the Pike and San Isabel National
Forests for survey respondents opposed to motorized recreation in the Forests. The layout also
includes graphs reporting environmental metrics across the Value Index gradient. Statements
regarding the performance of the model generated for the Pike and San Isabel National Forests as
well as the model’s potential performance in transferring values to similar study areas are
included below the environmental metric graphs.

Q Uniitied - ArcMap - Arcn
Fle Edt View Bookmarks Inset Selection Tools Window Help

DEES B x| | P |faases 2 &9OR R QQAUEIONGEHFORONLET FE RRABDRDE @B -] BB Gk | SovEs || Spatisl snalyst v| Layer [HLishaDe Bk 1Y
= ... VLTINS . SOV ) 1 5 i 17 [T SO0V - JOOPYIUOY L. TOVTOUON 1. FOPSOU | VOV -} 1 TP 1 1 JP | PR 2l
i@ ArcToolbox
1 @ 3D Analyst Tools
i Pike and San Isabel National Forests
& Motorized Recreation_OPPOSE
Aesthetic
-
Aesthotic_ELEV_stats Aesthetic_LWDFORM_stats
w0 F
@ O] LANDFORM -
@ O SLOPE
® O oTw k| >
® 0 oTR
@0 wic i
& @ Background E
& B HisHADE 50 T TR
o el oAy
5 & Locator Map 1 Aesthetic_SLOPE_stats. Aesthetic_D TW/_stats
5 @ Study Ares
o -
8 STATES
o 3
> >
&
- o T
N i
i Aesthetic_DTR_stats Aesthetic_LULC stats
L
& > b
&
ET T TE T TETT]
3 e RS
& -
F| N 15 0 30 Mil A pasionc
: - — g TWAngAUC=08422
ﬁ Good model for study area
- ; s TestAUC = 07761
Good model for value transfer
v =|
Dispiay [ Sourcs | Selecson | Cataiog | Favastes s | Sowen | Femds | |5 & n o] | o
Drawing (R () @) O v A~ < |[olad S =] 87 u|Ay S b o~
2118 073 Inches | 3,202 |
—

This is the end of Exercise #1.
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EXERCISE #2: USING THE TRANSFER VALUES AND VIEW RESULTS

TOOLS

For this exercise, copy the SolVES.gdb file containing the Grand County, Colorado, sample data
to the Data folder in the SolVVES root directory. The Transfer Values tool will be used to apply

the aesthetic value model generated from the Pike and San Isabel National Forests social survey
data to an area immediately north of the Forests, Grand County, Colorado.

1. Select Project Setup and New SolVES Project from the SolVES toolbar.

SolVES =

Project Setup 4 Mew SolVES Project [

Analyze Survey Data P
Transfer Values 4
View Results bk

2. Once the Project Setup form is open, navigate to wherever the SolVES root directory is
located to set the Home Directory.

3. Enter the Project Name “Transfer Pike and San Isabel to Grand County”.
4. Leave “HILLSHADE” as the default Value Map Background.
5. Leave “STATES” as the default Locator Map Boundary.

Project Setup ‘
SolVES
Sacial Values for Home Directory 5:SolVES =
ECOSYStem Sewl ces F'roject Name Transfer Pike and San Isabel to Grand County
A GIS Application for A ing. Mapping.
and Quantifying the Social Values of Value Map Background  [HiLLsHane -]
Ecosystem Services
Locator Map Boundary [sTaTES -

6. Select OK.
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7. Select the Transfer Values tool from the toolbar.

J |S:}I‘H’E5 = |

Project Setup L

Analyze Survey Data

Transfer Values Transfer Values |

Wiew Results

The following screen will appear.

(TR R S
Environmental Layers
Select the same layers used in the model. Designate any categorical variables.

Source Project hd DTR Continuous =
LANDFORM Continuous _+
ELEV Continuous -

Social Value Type SLOPE Continuous _ ~

or Survey Subgroup bTW Coltwoss 7
LULC Continuous =

Model

Qutput Cell Size meters

i 10 -
velue Index Maxime

8. Select “Pike and San Isabel National Forests” from the Source Project dropdown list.

9. Select “Motorized Recreation OPPOSE” from the Social Value Type or Survey
Subgroup dropdown list.

10. Select “Aesthetic” from the Model dropdown list.

11. Enter 450 into the Output Cell Size field. (The model will be applied at the same
resolution it was originally generated).

12. Leave the default Value Index Maximum as 10.

13. Leave all the Environmental Layers selected.

14. Select “Categorical” from the dropdown list next to LANDFORM.
15. Select “Categorical” from the dropdown list next to LULC.

16. Select OK.
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Environmental Layers
Selectthe same layers ussd in the model. Designats any categorical variables

Source Project Pike and San lsabel National Forests DTR Continuous =

LANDFORM Categorical

ELEV Continuous -
Social Value Type Motorized Recreation OFPOSE = SLOPE Confinuous _ ~
or Survey Subgroup pTW Contimoss __+

LuLe Categoical  ~
Model
Qutput Cell Size 450 meters

i 10 -

(D——

After a few minutes, the tool will finish processing and an empty ArcMap document will be
visible. Now is the time to review the results produced by the Transfer Values tool.

1. Select the View Results tool from the toolbar.

J |5:JI‘|.|’E5 - ‘

Project Setup 2

Analyze S5urvey Data P
Transfer Values b

2. Leave the existing Home Directory, Project Name, Value Map Background, and Locator
Map Boundary values as they are.

3. Select “Motorized Recreation OPPOSE” from the Social Value Type or Survey
Subgroup dropdown list.

4. Select “Aesthetic” from the Value Layer Name dropdown list.
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M N

Home Directory D:\SolVES

PrOject Name Transfer Pike and San lsabel to Grand County

Social Value Type or Matorized Recreation_OPPOSE
Survey Subgroup

Value Layer Name resthetic]

Value Map Background  HILLSHADE

Locator Map Boundary ~ sTaTes

5. Select OK.

Social Values for Ecosystem Services (SolVES), Version 2.0: Quick-Start Tutorial

21



A map layout is generated showing predicted aesthetic value across Grand County, Colorado, for

survey respondents opposed to motorized recreation. Since no survey data were available for

Grand County, the map was produced by using the model generated from the survey data for the

Pike and San Isabel National Forests. The layout also includes graphs reporting the
environmental metrics across the Value Index gradient.

O Ui e
;;’T;;E“f""r'k;""" Vi'f'""’" I:"f:: = 7ﬂ 5127 &P0- R @Q YRR ERDE .

i Transfer Pike and San Isabel to Grand County

,,,, Motorized Recreation_OPPOSE

3 Aesthetic

g_‘ \/I\O‘LL 10 5 0 10 Miles “A%E

i !NF"L ‘
Depiny [ Souroe ] Selectin ] Catdog | _Fovortes [nden | Sewen [ Remits] |a15 ) 20 o | :Jﬂ
Drawing | R O A ) A =0 =] B 7 u A~ &> 2
This is the end of Exercise #2.
Again, for more detailed information regarding SolVES 2.0, including its design, functionality,
data requirements, and troubleshooting, please refer to the SolVES, Version 2.0 User Manual
available for download at solves.cr.usgs.gov.
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